Abstract: Extensive literature suggests that a solution to the current problems of healthcare sustainability is the active involvement of patients in health management through the empowerment of their abilities. Latest marketing frameworks suggest that patients are important resources for co-creating health value together with operators. This research aims to analyze the effects of patient empowerment on patients' value co-creation behaviors. An empirical survey was conducted on 250 patients with chronic diseases in Italy. The results, analyzed using the structural equation modeling, showed that their empowerment enhanced value co-creation behaviors. Patients apply their health competencies and resources in their co-creation of health service with operators. It is, therefore, important to empower patients in their transformation from passive to active stakeholders, working with providers for the most optimal health outcomes. This research provides practitioners with suggestions for patient involvement which utilizes their knowledge, capabilities and responsibility to improving healthcare services.
Introduction
Healthcare sustainability refers to the capacity of healthcare systems to ensure the long-term health and well-being of communities [1] . It is threatened, in several countries, by factors such as aging populations [2] , increases in multiple-chronic diseases [3] , scarcity of financial resources [4] and an increasing distrust and dissatisfaction by citizens. These challenges require the allocation of enormous financial resources to the prevention, assistance, care, research and technologies that are necessary to ensure the continued health of the population. However, after the economic and financial crisis of 2008, many countries-especially within the European community-have been affected by austerity policies and public spending cuts, shifting the focus from the ethical-value dimension [5] and humanization of the service [1] to the rationalization of resources and technical/economic performance [1, 6] . In view of these problems, new strategic and organizational guidelines are required to ensure the sustainability of healthcare.
Whereas, in the past, scholars and professionals have focused on healthcare organizations' improvements in effectiveness and efficiency [7] [8] [9] [10] [11] , in recent years the importance of the patient's active role as a fundamental resource for healthcare sustainability has been re-evaluated [12] [13] [14] .
With regard to health literacy, it is necessary to specify that there are different views in the literature about the links between health literacy and patient empowerment. Some authors sustain that the two concepts are distinct but closely interwoven [61] [62] [63] and that health literacy does not automatically lead to empowerment [64] . However, we agree with the SUSTAIN project in including health literacy as a dimension of patient empowerment and with a consistent part of the literature claiming that patient empowerment begins with knowledge [65] and health literacy is critical to the empowerment of patients [66] [67] [68] [69] [70] [71] [72] [73] [74] showing in some cases a direct relationship between the two concepts [22, 75, 76] . Moreover, some authors highlight that low health literacy creates difficulties in interacting with the healthcare professionals and understanding health information available [77] [78] [79] [80] , thus discouraging the patients' participation in the delivery of health services [81, 82] and in decision-making [83] . Healthcare sustainability can be defined as the capacity of the health system to constantly maintain or improve the health of the population as a whole and of each individual by adapting itself to economic, socio-demographic changes [1] . The sustainability of the health systems faces two risks: economic sustainability, or the system's capacity to find necessary financial resources; and social sustainability, or the system's capacity to guarantee accessible and adequate care for all citizens and satisfy their needs. Saviano et al. [84] highlight an increasing risk of dissonance in the relationship provider-patients because the current governance model in healthcare is focused primarily on the relationships provider-authorities while often neglecting the human, emotional and ethical aspects of the relationship with patients. In a general context of scarce resources and a growing demand for healthcare, the goal of sustainability should not be based on political or ideological solutions but rather on the ethical ones. These critical issues stimulate governments and organizations to locate new organizational and management models to enable their health systems to remain sustainable. WHO's program "Health 2020" [3] thus nominates patient empowerment as the main objective for improving health outcomes. According to WHO, patient empowerment could help solve some of the most demanding problems in modern healthcare, improve the quality of healthcare services [22] and reduce their costs [85] , thus contributing to the sustainability of healthcare systems [23] . The contributions of patient empowerment to better healthcare sustainability and value are described in Table 1 [18] [19] [20] [21] [22] [23] [24] [25] 86, 87] . 
Value Co-Creation and Patient Empowerment
During the last decade, several works in the marketing literature have highlighted the complexity and importance of patients' involvement as "operating" resources in value-creation [43] [44] [45] [46] [47] [48] [49] [50] . These contributions arise from two principal scientific frameworks: Service-Dominant logic [32, 33] and Service Science [34] [35] [36] .
According to Service-Dominant logic, patients have fundamental resources for value creation [88] -such as information. Professionals, in turn, are responsible for effectively educating and managing patients [48] , collecting and analyzing patients' necessary information [45] , listening to patients' opinions about their satisfaction with the service and interpreting this feedback [13] . Such moments of interaction enhance the experiential value perceived by the patient [32] and his/her assessment of satisfaction [89] .
According to Service Science, the evolution of information and communication technologies-with the emergence of health platforms and online communities-provided new sources of information to patients and new modes of interaction, which allowed delivering service continuously [46] . New technologies add the type of value that traditional healthcare systems, based on occasional encounters between practitioners and patients, could not [49] ; thus stimulating value co-creation paths [46, 49, 90, 91] . The value co-creation process can enable more agile and integrated healthcare delivery with better outcomes and less error, focusing on preventative intervention, and facilitating increased agency and responsibility in patients [34, 42] . In this new vision, the customer must share the responsibility of achieving the sustainability objective together with all the other entities involved in the system [84] . It is, therefore, becoming increasingly necessary for health organizations and policymakers to understand how individuals can be involved in value co-creation to better manage their healthcare experience [50] . The literature indicates that individuals can participate in the creation of healthcare through different behaviors, mental attitudes and models of co-creation [45, 50, 92, 93] .
This research considers the value co-creation behaviors described by Yi and Gong [40] , as they have been operationalized:
Participation behavior: it includes several in-role behaviors that are necessary for the success of value co-creation such as the search for information, information-exchange, responsible actions and positive attitude during personal interactions [40] ;
Citizenship behavior: it includes voluntary extra-role behaviors that are not necessary for value co-creation but provide an unexpected value to the organization [40] such as the provision of feedback, service promotion to other people, helping other customers and tolerance towards service failures [94] [95] [96] [97] .
Service-Dominant logic defines value co-creation as the " . . . integration of resources and application of competencies during the interactions among providers and customers" [35] ; thus, in order to co-create value with health professionals, patients must be able to integrate their resources in this process and bring their own competencies to these interactions. The more the resources and competencies of patients, the more they can contribute to creating value.
Patient empowerment can be defined as how people gain the information and abilities to actively partner with healthcare professionals to decide and choose their own treatment and care [55, 98] and identify and apply the resources that can give them a sense of control over own lives [17] . Patient empowerment can equip patients with the resources and competencies required to co-create value with healthcare professionals. Therefore, empowerment concerns a set of competencies and resources that the patient can apply and exchange with service providers during interactions to co-create value [35] . We can thus hypothesize that patient empowerment enables the value co-creation behaviors.
Based on these considerations, we formulated the following research hypotheses using the hypotheses test H 0 : β = 0 null hypothesis, H 1 : β > 0 alternative hypothesis: A cross-sectional research design was applied to test the correlations between patient empowerment and value co-creation. The four dimensions recognized by the European community [57] were considered for the operationalization of the patient empowerment construct (see Section 2.1). The literature does not provide a common definition of empowerment and its dimensions [20] thus leading to the proliferation of different measurement models [99, 100] . We constructed the patient empowerment scale on the basis of two recent literature reviews [99, 100] which, in addition to identifying the existing empowerment scales, also evaluate their validity. From these reviews, 35 measurement scales of patient empowerment were identified. By eliminating models for measuring the empowerment of pediatric patients or patients with psychological or very specific conditions, 14 measurement models were selected for generic patients or patients with chronic diseases. These models were examined and those including the dimensions of empowerment considered in this study [57] were selected to derive the items for each dimension. In particular, the items for measuring health literacy were selected from the model [72] , those for the patient participation from references [26, 60] , for patient control from [20, 21] and for the communication with health professionals from [25] . The items selected were translated into Italian and adapted in the form with the help of a physician. After collecting data, a principal component analysis was conducted and only the items with a factor loading higher than 0.6 were retained for subsequent analyses [101] .
Several studies in the marketing literature have highlighted problems in measuring value co-creation [50, 53, [102] [103] [104] [105] . Only three relevant empirical studies about value co-creation have yet been detected [50, 53, 102] . We chose the model of Yi and Gong [40] for this research because it is the only one in which validity has been tested. This model measures value co-creation through its two dimensions of customer participation behavior and customer citizenship behavior. The items were adapted to the healthcare context with the help of a physician and those presenting a high factor loading in the model were used for the analyses.
The final model is shown in Table 2 . All items were measured on five-point Likert scales where 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, and 5 = strongly agree.
Sample
The questionnaire was administered in the waiting rooms of the local health units of the Lazio region, during the period from July 2017 to March 2018, to 340 patients with chronic diseases. This category of patients was chosen because, according to the European patients forum [106] , chronic diseases represent the major sustainability challenge for politicians and policymakers who represent European health systems which are unable to cope well with chronic conditions because they do not meet patients' needs. The convenience sampling method was used to select the sample. Although it is a non-probability sampling method, it is the most applicable and widely used method in clinical research and healthcare setting [107, 108] as it allows selecting the sample elements according to their convenient accessibility and proximity [109] . To reduce bias, the questionnaire was administered directly by the health operators in the absence of the researchers and the validity and reliability were assessed to estimate the size of the error in the sample and calculating the significance of findings [110] . At the beginning of the questionnaire, a privacy note was reported informing respondents that the questionnaire was completely anonymous and the data would be treated in an aggregate form exclusively for statistical purposes and in compliance with the Italian law on privacy (D.Lgs. n. 196/2003). 250 valid questionnaires were collected with a response rate of 73.5%, satisfying the sample size of 200 cases suggested for the application of the structural equation modeling [111] . The characteristics of the sample are described in Table 3 . * in the case of multiple diseases, it was indicated in the questionnaire to indicate the disease that the patient considered to be the main one.
Data were analyzed through covariance-based structural equation modelling [112] .
Results
The measurement model was evaluated by confirmatory factor analysis (Tables 4 and 5 ). A set of fit indices were used to evaluate the model fit as recommended by Chin et al. [113] and Hooper et al. [114] . The measurement model shows an overall acceptable fit [115] with χ 2 = 1334.56, df = 601 (p < 0.01), and χ 2 /df = 2.22 satisfying the recommendations for a relative/normed chi-square range from as high as 5.0 [116] to as low as 2.0 [117] .
According to Hair et al. [112] and Awang [118] , CFI = 0.92 shows a satisfactory fit by in overcoming the cut-off criterion of CFI ≥ 0.90. A value greater than 0.90 ensures that wrongly specified models are not accepted [119] .
According to Awang [118] , RMSEA = 0.07 shows an acceptable fit, being below 0.08. The general consensus among scholars in this area is a cut-off value close to 0.06 [119] or a stringent upper limit of 0.07 [120] ; however, some authors state that an RMSEA below 0.08 shows a good fit [114, 121] . SRMR = 0.04 shows a good fit to the model, being less than 0.05 [122, 123] . The composite reliability shows the measurement model reliability cause values ranged from 0.816 to 0.951, thus exceeding the recommended threshold of 0.6 [115] .
All standardized factor loadings for each first-order and second-order construct varied from 0.697 to 0.98, exceeding the recommended threshold of 0.6 [113] . The square roots of AVEs for each latent construct was higher than the construct's highest squared correlation with any other construct and over the 0.50 that would guarantee good discriminant validity [124] . Thus, reliability, convergent validity and discriminant validity were met [125] .
We arrived at the structural model after ensuring the measurement model's validity. The model was a good fit, according to the results (Table 6 and Figure 2 ). Table 6 shows the validity of the structural model: χ 2 was 1334.56 with df = 601, χ 2 /df had a value of 2.22 and below the threshold of 3 [111] , CFI was 0.921, greater than the cutoff of 0.92 [115] . In addition, the RMSEA was 0.069 and SRMR was 0.04, thereby lower than the threshold of 0.07 [115] . Table 6 shows the validity of the structural model: χ 2 was 1334.56 with df=601, χ2/ df had a value of 2.22 and below the threshold of 3 [111] , CFI was 0.921, greater than the cutoff of 0.92 [115] . In addition, the RMSEA was 0.069 and SRMR was 0.04, thereby lower than the threshold of 0.07 [115] . 
Discussion
The results of this research offer interesting opportunities for understanding of the role of patients in improving health value by integrating two actual and debated theories in the healthcare management and service marketing fields: patient empowerment and value co-creation.
In line with the relevant literature on patient empowerment, this analysis shows that it can be explained by the four dimensions of health literacy, patient control, and participation and communication abilities [15, 18, 21, [26] [27] [28] 59, 60] . However, while previous works were limited to measuring these dimensions in patients with different conditions [26, 40, 60, 80, 94, 126] , this research adds value by showing some possible consequences of patient empowerment in terms of value cocreation behaviors. The consequences of empowerment had previously been investigated mainly in terms of improving health and well-being [86, 87, 127, 128] and in terms of patient satisfaction [129- 
In line with the relevant literature on patient empowerment, this analysis shows that it can be explained by the four dimensions of health literacy, patient control, and participation and communication abilities [15, 18, 21, [26] [27] [28] 59, 60] . However, while previous works were limited to measuring these dimensions in patients with different conditions [26, 40, 60, 80, 94, 126] , this research adds value by showing some possible consequences of patient empowerment in terms of value co-creation behaviors. The consequences of empowerment had previously been investigated mainly in terms of improving health and well-being [86, 87, 127, 128] and in terms of patient satisfaction [129] [130] [131] , which can be considered a measure of service quality in healthcare [132, 133] . According to the results of this research, patient empowerment should positively influence co-creation behaviors because from the analysis it emerges that the dimensions of empowerment have direct and positive effects on the patient's predisposition to implement behaviors of participation in health management and citizenship behaviors with health organizations. For example, if we take diabetic patients into consideration, their empowerment is reflected in a greater knowledge of the pathology, symptoms, and treatment alternatives; a greater participation with physicians in making decisions about the most appropriate diet or treatment according to the patient's lifestyle and preferences; a greater capacity to control the pathology that would allow patients to manage it autonomously, for example by learning how to check insulin levels in the blood and to calibrate and administer the amount of insulin needed from time to time; an increased ability to communicate efficiently and effectively with doctors to describe all the relevant factors that allow evaluating the evolution of the disease. The results of this study suggest that these empowered diabetic patients should be more likely to activate co-creative behaviors like information seeking and sharing, responsible behaviors towards health providers, positive personal interactions, feedback, advocacy, tolerance for service failures and helping other patients.
The application of value co-creation theories to the study of patient empowerment allows a focus on the patient as an operant resource in the value-creating process [30] . The focus is shifted from the service provider to the patient because, as stated by Service-Dominant logic, the service provider " . . . cannot deliver value, but only offer value propositions" and " . . . value is always uniquely and phenomenologically determined by the beneficiary" [31] . Consequently, the value co-creation view also changes the analysis from output to outcome.
The results of this study offer interesting suggestions for theories of value co-creation about creating the necessary conditions for activating the path of co-creation between patients and providers. According to Berry and Bendapudi [13] , understating how to stimulate participation in value creation is a critical issue in the health field: patients are often unwilling to do so, although the health policies of west countries increasingly promote the active participation of the patients in health services. They do this both for the effects that patient participation has on health outcomes (especially for chronic disease) and on cost savings.
The literature on the value co-creation makes several attempts to identify the drivers of co-creation [50, 53, 105] . The main problems seem to be related to the understanding of the dimensions behind customers' co-creation behaviors [102, 103, 126] . This conceptual ambiguity is also reflected in the terminology used to describe the facets of customers' co-creation. Terms such as "involvement", "engagement" and "self-engagement" are often used, sometimes synonymously, although they express different levels of commitment and intensity of interaction by customers, as well as different roles in actual interactions [37, 94] . "Involvement" is generally used to emphasize the proactive role of providers in facilitating and promoting the active participation of clients [130, [134] [135] [136] [137] [138] [139] [140] [141] [142] [143] [144] ; the service provider takes the initiative and the customer's role requires less effort/intensity. "Engagement" is often used to indicate the active, equal and reciprocal participation of the customer and the supplier in the value co-creation [104, [137] [138] [139] ; both the customer and the supplier, with equal effort or intensity, initiate participation. "Self-engagement" is generally used when individuals feel a sense of responsibility and commitment to certain services that they consider important [140] ; the initiative to participate is taken directly by the customer, compared to other forms of participation, there is a greater intensity of commitment from the customer compared to the provider. "Empowerment", on the other hand, encompasses all these concepts. Demonstrating a positive correlation between empowerment and co-creation helps to define the consumer's dimensions necessary for co-creation. According to this research, the dimensions that explain the customers' co-creation behaviors in the healthcare context can be identified in health literacy, the capacity to control health status, ability to make decisions about health with professionals and actively participate in its management, and the capacity to effectively communicate with operators.
The explanation of value co-creation through the dimensions of the patient empowerment also provides a better understanding of the problem of information asymmetry in the patient-professional relationship. Several studies state that the information asymmetry in healthcare creates an unequal power relationship between experts and patients [141, 142] , which does not allow the exploitation of the value co-creation opportunities [143] . Patient empowerment, particularly through its dimension of health literacy, reduces the information gap of patients thus enabling their involvement in value co-creation.
Conclusions, Practical and Theoretical Implications
Due to the economic crisis of 2008 and the increased need for care and assistance in the population, health systems in many countries currently see their sustainability compromised, especially from economic and social points of view. The empowerment of patients has been identified as a possible way of improving several aspects of healthcare management. This study contributes by integrating value co-creation theories with the study of patient empowerment, showing that, by empowering patients, it is possible to activate value co-creation paths between them and health providers. Value co-creation is recognized in marketing as a process of interaction and exchange between customers and providers able to create higher value.
On a theoretical level, this paper offers a contribution to addressing the challenge of sustainability by integrating different perspectives and research areas. The links between patient empowerment and value co-creation highlight the role of "people, technology and governance for sustainability" which represent the pillars of sustainable development according to the systems perspective [144] . People possess fundamental resources for the sustainability of healthcare systems such as information, knowledge and competencies. These resources must be applied and shared during the interactions with professionals in order to create a sustainable health value. Technology provides the right tools and environments to support this process. Governments are responsible for educating both patients and professionals to a logic of mutual and sustainable benefit and investing time and capital in the introduction of stronger mechanisms of integration. The literature on healthcare sustainability at first focused on the effectiveness and efficiency of health organizations and then moved the focus on the resources and competencies of patients in conjunction with the development of theories on patient empowerment. This work supports previous studies [5, 37, 143, 144] aimed at shifting the focus on the relational approach as a possible way to activate the principles of value co-creation in order to consider both patients and professionals and the relationships between them as fundamental elements for sustainability in healthcare, according to a win-win logic [145] .
From a managerial point of view, this implies that policies aimed at sustainability must not only consider the performance of organizations but also the role of patients and better management of the interactions with them. Governments and health organizations are responsible for considering patients as operant resources, to be involved in health management for better results. According to this study, two main actions should be implemented to improve health outcomes: policies aimed at increasing citizen empowerment, and the creation of fertile contexts for value co-creation between patients and practitioners. These objectives could be achieved by providing citizens' education and training programs, making information and educational material accessible, educating health professionals to greater sharing and dialogue with patients, improving the digitalization of health to allow citizens to access some services autonomously, and exploiting social media through the creation of health communities where patients can share information, opinions and experiences with other patients and professionals. Service Science suggests that these processes could be supported by the latest technology platforms and ICT solutions. This would represent an important vehicle for value co-creation, facilitating interaction and information sharing between the various stakeholders [36] . For example, e-health introduced several tools and services that use ICTs to improve prevention, diagnosis, treatment, monitoring and management of health and lifestyle. Among these tools we find the electronic health record allows patients to manage their health information; e-reservation and e-prescription platforms that allow patients to independently manage appointments, medical prescriptions and get medical reports; mobile applications for the self-monitoring of various physiological parameters; telemedicine techniques that allow the treatment of a patient, or more generally to provide health services, at a distance; online communities where patients can gather useful information, share their experience, communicate with other patients or professionals. In particular, the latter has spread a lot in recent years. For example, MyHealthTeams reached 1.75 million members from 13 countries, and Carenity more than 600.000 members in the European area. These communities represent virtual places able to foster patients' co-creative behaviors because patients accept the usage of their data and of their conversations for research and medical aims and often participate actively in investigations related to their pathology. In Carenity, more than 500.000 people co-operated with professionals to the scientific research by answering questionnaires.
Research Limitations and Future Research
The principal limitation of this paper concerns the method used to measure the patient empowerment construct. This limitation derives by the great uncertainty in the literature about the best way to define and measure it [20, 26, 99, 146] . From the review of Barr et al. [99] , it emerges that the available measures of patient empowerment have been developed independently, with scale content informed by different theoretical frameworks and no clear consensus about what patient empowerment comprises. Each existing measure captures a different conceptualization leading to distinct constructs. Moreover, a number of patient empowerment measures are condition or specialty-specific making their generalization or application in different contexts difficult. These measures also present several problems in their methodological quality assessed in terms of reproducibility, responsiveness, internal consistency, content and construct validity. For example, reliability was assessed only in a few studies, either resulting in poor or fair ratings, and measurement error was not reported in any study. For these reasons, we were not able to identify a specific model to use in our work, but we had to select the items appropriate to measure the dimensions of the empowerment that we considered of interest for our research from different models. This methodological approach, in addition to the convenience sampling method used, certainly exposes the research to different critical issues as the researchers' bias and limited replicability of the research design. However, these limitations are very frequent in empirical works about patient empowerment where only a few studies used randomized sampling [147, 148] , while the most common sampling method is convenience sampling [16, 53, 69, [146] [147] [148] [149] [150] [151] and some studies did not report the sampling method at all [53, 80, [152] [153] [154] . Moreover, the psychometric property reproducibility is generally not assessed [99] . Further research about the operationalization of patient empowerment is thus required.
Another limitation concerns the model used to measure value co-creation. As explained above, there are not many empirical studies in this area; thus, the only model for which validity has been demonstrated in the literature was chosen. The results of the survey show satisfactory values of the psychometric properties of this scale, which can be applied to the health context. However, originally this model was created to detect the behaviors of the employees within organizations and then was adapted by Yi and Gong [40] for consumers' behaviors. Although it represents an interesting first attempt to measure the co-creation of value, it does not fully represent the construct as defined by the service research. We believe that the work of McColl Kennedy et al. [50] , which identifies the mental behaviors and attitudes of patients in the processes of value co-creation and uses S-D logic as a scientific basis, should be more interesting for measuring value co-creation. However, the internal composition by sub-dimensions has not yet been studied, despite the intention expressed by the authors to provide it in future research; this has not allowed the operationalization of the theoretical construct. Future research could elaborate on a model based on this study and test it. It would also be interesting for future research to reverse the analysis and investigate how participation in the value co-creation processes affects patient empowerment.
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